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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 3 and 7 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. Claims 3 and 7 disclose the 
variable "evaluation mole ratio" in the equations of the claims. The arbitrary 
value is not sufficiently described to enable one of ordinary skill in the art at the 
time of the invention to utilize the equation of claims 3 and 7 to determine the 
removal of %NOx in the disclosed apparatus or method. What is the evaluation 
mole ratio? 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 
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3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-2, 4-6 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Keizo et al. (JP747108B2) in view of Yoshimichi et al. 
(JP1010901A). 

6. Regarding claim 1 , Keizo discloses an NOx removal catalyst management 
unit for use with an NOx removal apparatus [0001]. The management unit is 
provided for managing a plurality of NOx removal catalyst layers provided in a 
flue gas NOx removal apparatus [0005]. The management unit comprises NOx 
measurement means for determining NOx concentrations on the inlet and outlet 
sides of respective NOx removal catalyst layers [0005]. The management unit 
also includes NH3 measurement means for determining NH3 concentrations on 
the inlet and outlet sides of the same NOx removal catalyst layers [0005]. 
However, Keizo does not disclose that the percent NOx removal determination 
means for determining percent NOx removal is on the basis of an inlet mole ratio 
(i.e., inlet NH3/inlet NOx), the inlet mole ratio being derived from an NOx 
concentration which is an NOx concentration as measured on the inlet side by 
means of said NOx measurement means and an NH3 concentration which is an 
NH3 concentration as measured on the inlet side by means of said NH3 
measurement means. 

Yoshimichi discloses an NOx catalyst management unit [0001] in which a 
NOx removal means for determining percent NOx removal uses the basis of an 
inlet mole ratio (i.e., inlet NH3/inlet NOx) [0009], the inlet mole ratio being 
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derived from an NOx concentration which is an NOx concentration as measured 
on the inlet side by means of said NOx measurement means and an NH3 
concentration which is an NH3 concentration as measured on the inlet side by 
means of said NH3 measurement means [0011]. Additionally, Yoshimichi 
discloses that using the inlet mole ratio allows exhaust gas calculations to be 
calculated using a predetermined function [0012]. 

Keizo and Yoshimichi are analogous because both references are 
directed towards using NH3 concentrations to determine NOx removal in a 
catalyst. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use the mole ratio disclosed by Yoshimichi in the NOx catalyst 
management unit of Keizo because having a predetermined function would allow 
for NOx removal efficiency calculation. 

Regarding claim 2, modified Keizo discloses all of the claim limitations as 
set forth above. Additionally, the reference discloses the NOx removal catalyst 
management unit for use with an NOx removal apparatus, wherein the percent 
NOx removal is determined on the basis of NH3 concentrations (Yoshimichi 
[0012]). 

Regarding claim 4, modified Keizo discloses all of the claim limitations as 
set forth above. Additionally, the reference discloses the NOx removal catalyst 
management unit for use with an NOx removal apparatus, which management 
unit further includes transmission means for transmitting concentration values 
(Yoshimichi [0017-0018]) determined by the NOx measurement means and the 
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NH3 measurement means to the percent NOx removal determination means 
(Keizo [0005]), wherein the percent NOx removal determination means 
determines the percent NOx removal of respective NOx removal catalyst layers 
included in a plurality of flue gas NOx removal apparatuses (Keizo [0005]). 

Regarding claim 5, modified Keizo discloses all of the claim limitations as 
set forth above. Additionally, the reference discloses a method for managing an 
NOx removal catalyst for use with an NOx removal apparatus (Keizo [0001]), the 
method being provided for managing a plurality of NOx removal catalyst layers 
provided in a flue gas NOx removal apparatus (Keizo [0005]), characterized in 
that the method comprises determining NOx concentrations and NH3 
concentrations on the inlet and outlet sides of respective NOx removal catalyst 
layers (Keizo [0005]); determining percent NOx removal on the basis of an inlet 
mole ratio (i.e., inlet NH3/inlet NOx) (Yoshimichi [0009]); and evaluating 
performance of respective NOx removal catalyst layers on the basis of the 
percent NOx removal (Keizo [0005]), the inlet mole ratio being derived from an 
NOx concentration which is an NOx concentration as measured on the inlet side 
and an NH3 concentration which is an NH3 concentration as measured on the 
inlet side (Yoshimichi [0009]). 

Regarding claim 6, modified Keizo discloses all of the claim limitations as 
set forth above. Additionally, the reference discloses the method for managing 
an NOx removal catalyst for use with an NOx removal apparatus, wherein the 
percent NOx removal is determined on the basis of NH3 concentrations 
(Yoshimichi [0012]). 
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Regarding claim 10, modified Keizo discloses all of the claim limitations as 
set forth above. Additionally, the reference discloses the method for managing 
an NOx removal catalyst for use with an NOx removal apparatus, wherein the 
method further comprises determining the percent NOx removal of respective 
NOx removal catalyst layers included in a plurality of flue gas NOx removal 
apparatuses (Keizo [0005]) and evaluating catalytic performance of respective 
NOx removal catalyst layers included in a plurality of flue gas NOx removal 
apparatuses (Keizo [0005]). 

7. Claims 8-9 and 11-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Keizo et al. (JP747108B2) in view of Yoshimichi et al. 
(JP1010901A) as applied to claims 1-2, 4-6 and 10 above, and further in view of 
Ganeshan (US 2002/0127153). 

Regarding claim 8, modified Keizo discloses all of the claim limitations as 
set forth above. However, the reference does not disclose that the method 
further comprises performing restoration treatment of an NOx removal catalyst 
layer having a catalytic performance deteriorated to a predetermined level, on the 
basis of results of performance evaluation of the respective NOx removal catalyst 
layers. 

Ganeshan discloses a method for managing an NOx removal catalyst for 
use with an NOx removal apparatus [0008-0010], including performing 
restoration treatment of an NOx removal catalyst layer having a catalytic 
performance deteriorated to a predetermined level. The restoration is performed 
on the basis of results of performance evaluation of the respective NOx removal 
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catalyst layers [0020]. Additionally, Ganeshan discloses that replacing the 
catalyst uses conventional methodology and equipment [0020]. 

Ganeshan and modified Keizo are analogous because all references are 
directed toward selective catalytic reduction units and the management of NOx. 

It would have been obvious to one having ordinary skill in the art at the 
time of the invention to use the catalyst layer restoration treatment of Ganeshan 
in the method of managing an NOx removal catalyst for use with an NOx removal 
apparatus of modified Keizo because it is conventional to replace the catalyst 
when it does not sufficiently reduce NOx. 

Regarding claim 9, modified Keizo discloses all of the claim limitations as 
set forth above. Additionally, the reference discloses the method for managing 
an NOx removal catalyst for use with an NOx removal apparatus, wherein the 
performance restoration treatment is replacement of the NOx removal catalyst 
layer with a new NOx removal catalyst layer (Ganeshan [0020]). 

Regarding claims 11 and 12, modified Keizo discloses all of the claim 
limitations as set forth above. Additionally, the reference discloses the method 
for managing an NOx removal catalyst for use with an NOx removal apparatus, 
wherein the method further comprises determining the percent NOx removal of 
respective NOx removal catalyst layers included in a plurality of flue gas NOx 
removal apparatuses (Keizo [0005]) and evaluating catalytic performance of 
respective NOx removal catalyst layers included in a plurality of flue gas NOx 
removal apparatuses (Keizo [0005]). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to DAVID WEISZ whose telephone number is 
(571)270-7073. The examiner can normally be reached on Monday - Thursday, 
7:30 a.m. - 5:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jill Warden can be reached on (571)-272-1267. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



ID. W./ 

Examiner, Art Unit 1797 



/Jill Warden/ 

Supervisory Patent Examiner, Art Unit 1797 



